pRetReatMent assessMent KK, an 11.9-year-old male presented with the chief complaint of forwardly placed upper front teeth. Relevant medical and dental history included frequent nasal congestion due to deviated nasal septum and a history of trauma with probable fracture of the mandibular deciduous incisors. Extraoral examination [ Figure 1 ] revealed a mesofacial nearly symmetrical face, with the nasal bridge and tip deviated to the right, a convex profile, with competent and mildly protrusive lips, a normal nasolabial angle, and a low mandibular plane angle. He presented a toothy smile with a flattened smile arc due to the maxillary lateral incisors being longer than the centrals. The temporomandibular joint was normal on functional examination. Figure 2 ] revealed a permanent dentition except the third molars in all the four quadrants and the permanent canines in the first, third, and fourth quadrants. The deciduous canines were retained in the first, third, and fourth quadrants. There was mild spacing between the maxillary anteriors, crowding of the mandibular incisors, and spacing around the mandibular premolars. Oral hygiene was good with normal gingival and other intraoral soft tissues. The erupting maxillary right canine bulge and cusp tip could be palpated and seen under the mucosa. The unerupted mandibular canine prominences could be palpated in the depth of the labial vestibule in front of the mandibular incisor roots. The incisor relationship was Class II, overjet 8 mm, overbite 3 mm, buccal segment relationship Class I on the left side and a half-cusp (end on) Class II on the right side, no crossbites, a mildly increased curve of Spee, tapered arch forms and with upper and lower midlines coinciding with each other and with the facial midline [ Figures 1-3 ]. There was no displacement in the mandibular path of closure.
Journal of Indian Orthodontic Society | Vol 50 | Issue 1 | Jan-Mar 2016 examination revealed unerupted permanent canines in the first, third, and fourth quadrants, developing third molar tooth germs in the maxilla and developing third molar follicular spaces in the mandible. The mandibular permanent canines were deeply impacted. The right canine was mesioangularly impacted with crown near and labial (as assessed on the lateral cephalogram) to the apical third of the right lateral incisor root. The left canine was more horizontally impacted, and deeper than the left canine, with its crown labial (as assessed on the lateral cephalogram) and below the apex of the central incisors, with cusp tip crossing the midline. The follicular space around the left canine crown was enlarged. Both the canines appeared rotated on the panoramic radiograph. The root apices of the both the canines were fully formed and were not displaced from their ideal positions. The mandibular incisors did not show any root resorption. The alveolar bone levels and root morphologies of the rest of the teeth were normal.
The CT scan revealed that the mandibular labial cortex in the incisor region was thinned and deficient at the level of the impacted canine crowns. Even at the site of closest approximation of the impacted teeth, there was not any root resorption of the adjacent incisors.
The cervical vertebrae maturation indicators stage as assessed from the lateral cephalogram was CS1 or CS2 indicating that the patient was in his prepubertal growth phase. 
tReatMent plan
Since the patient presented in the prepubertal growth phase as was assessed from cervical vertebrae maturity (CS1 or 2) and his physical features, indicating that a lot of facial growth remained to be expressed, it was decided to treat the patient with a nonextraction plan at this stage.
Although the maxillary incisors were proclined, this was more so at the central incisors which were labially tipped, which could be corrected using the mild spaces in the upper arch and developing the upper arch into a more ovoid form from its present anteriorly tapered form. Space provided by the extraction of the deciduous canine and the improvement in the arch form would also provide space for the favorably positioned unerupted maxillary right canine to be brought into the arch.
In the mandibular arch, although the impacted mandibular canines seemed unfavorable for eruptive guidance, the left tooth more than the right, it was decided to attempt their surgical uncovering and guidance using orthodontic forces. The reasons for this decision were (a) the patient and his parents were totally unwilling for extractions of these teeth (b) the impacted canine root apices were near their ideal formative positions with no bodily displacement of the teeth (c) the crowns were positioned labial to the incisor roots and could be palpated in the depth of the labial vestibule with a very thin layer of bone covering them which shall allow easy surgical uncovering, as was seen on the lateral cephalogram and further confirmed on the CT scan (d) no root resorption of the mandibular incisors adjacent to these teeth with a thin but adequate layer of bone separating the impacted teeth crowns from the neighboring roots, to allow tooth movement, as assessed from the CT scan. Despite these reasons, considering the fact that eruptive guidance of impacted teeth could be highly unpredictable, the patient and his parents were explained the need for a prolonged treatment time, and the need for an alternative plan midway through treatment requiring extractions of these impacted teeth due to adverse effects on the adjacent teeth. The spaces available in the lower arch and that obtained by extraction of the deciduous canines would be used to relieve crowding and to align the permanent canines into their positions. The Class II molar correction on the right side would be achieved with the use of Class II elastics toward the end of treatment with some interproximal reduction of the premolars if the need arose.
tReatMent
The patient was strapped up with upper and lower fixed preadjusted edgewise metallic appliances (0.022" ×0.028" slot, MBT prescription). Extraction of the deciduous canines was done after the alignment phase so as to maintain space for the permanent canines. Treatment progressed through initial leveling and alignment with flexible NiTi archwires followed by 0.016/0.018 special plus Australian stainless steel archwires for consolidation of spaces and for creating and maintaining space for the permanent canines in the first, third, and fourth quadrants. The mandibular lateral incisors were not involved in the appliance during the alignment stage to prevent their root damage because of the impacted teeth. This fact was periodically assessed through treatment using periapical radiographs. The mandibular permanent canines were surgically exposed by the closed flap technique with ligature ties from the attachment on the impacted teeth tied to the lower archwire in such a manner as to create an upward and distal force vector. These ties were activated every appointment. The maxillary right permanent canine was aligned, and sequential rectangular archwires were used in the upper arch ending finally with 19 × 25 stainless steel archwire for expression of bracket prescription. The mandibular right canine first appeared in the vestibule 5 months after the surgical exposure, whereas the left canine first appeared 18 months after the surgical exposure. Activation for the left canine was done by two elastomeric chains for two force vectors -upward and distal. Twenty-two months after their surgical exposure, preadjsuted edgewise brackets were bonded on the mandibular permanent canines. Subsequently, various mechanics were used to distalize the canines to their right positions [ Figure 7 ]. These included an archwire stepped down to include the left canine so that distal tipping is prevented with a distal force. Phases also included Class III elastic wear to the upper left canine or first premolar so as to have an upward and distal force vector on the lower left canine deriving anchorage from the opposing arch. Once the canines were almost near their final positions in the arch, flexible round NiTi archwires were used to complete their alignment, followed by rectangular 19 × 25 NiTi and stainless steel archwires, at which stage Class II elastics were used to settle the buccal segment occlusion. Active treatment lasted for 5 years 4 months after which fixed appliances were removed. Retention consisted of fixed 0.0175" coaxial stainless steel wire lingual bonded retainers for the upper and lower anteriors and a removable wrap-around retainer in the upper arch.
Posttreatment assessment [Figures 8-10 ] revealed a Class I incisor relationship, overjet of 2 mm, overbite of 3 mm, with the maxillary dental midline coinciding with the facial midline, but the mandibular dental midline not coinciding and shifted to the right by 1 mm. Buccal segment occlusion was Class I bilaterally, there were no crossbites and a mutually protected occlusion was achieved. Evaluation of posttreatment radiographs revealed good root parallelism and normal alveolar bone levels except for a mild interdental bone loss between the mandibular left lateral incisor and canine. There was also mild apical root resorption with the mandibular left central and lateral incisors. The root dilaceration of the mandibular left lateral incisor seen on the panoramic radiograph was an artifact as was confirmed with the periapical view.
coMplIcatIons encounteRed duRIng tReatMent
Since the mandibular left canine was more horizontal and deeper than the right canine, it took longer to appear in the oral cavity. Further, a lot of time elapsed in moving the left canine distally across the mandibular incisors. This problem was not encountered so much with the right canine as the crown moved faster to its final position as distal and upward forces caused its uprighting. However, with the left canine, from the the position it first appeared in the oral cavity, labial to the mandibular incisors, it required distal bodily displacement as well as occlusal movement as against a simple distal tipping movement. This strained anchorage from the left buccal segment compounded by the fact that the canine was also showing a distal in rotation getting buried into the soft tissues. Anchorage from the upper arch using short Class III elastics was also used for some time. During the distal movement of the left canine, the mandibular central and lateral incisors were not engaged in the main arch wire so as to allow their lingual movement to facilitate the canine to cross over. Their roots did become prominent against the lingual cortex. Subsequently, they were aligned back into the arch. Their root apices did show a mild root resorption in the posttreatment radiograph. 
InteRpRetatIon of pReand post-cephaloMetRIc values
The Class I sagittal skeletal relationship was maintained as the maxilla and mandible grew with age [ Table 1 ]. The horizontal growth pattern also expressed itself with a greater increase in the posterior facial height than the anterior facial height with a decrease in the horizontal plane angles [ Figure 14a -c]. The maxillary incisor proclination decreased while the mandibular incisor proclination increased. The lower lip protrusion decreased.
Results achIeved
The skeletal relationships were maintained. Class I buccal segment relationships bilaterally with normal overjet and overbite were achieved. Crowding in the mandibular arch was relieved. The unerupted maxillary canine and the impacted mandibular canines were successfully brought to their ideal positions in their respective arches. The closed eruption technique followed for the impacted teeth resulted in adequate attached gingiva around these teeth with minimal or no gingival recession. Although the posttreatment cephalometric values indicated that the maxillary and mandibular incisors were proclined, since the patient had shown a lot of growth of both the facial hard and soft tissues, the incisor positions were optimal, resulting in competent relaxed lip posture at rest [ Figure 14a -c]. The smile esthetics was improved significantly, and a consonant smile arc was achieved.
cRItIcal appRaIsal
The patient and his parents were very satisfied with the results. The facial soft tissue changes due to significant growth and the horizontal growth pattern allowed addressing the patient's chief concern with a nonextraction treatment plan, with good soft tissue balance and smile esthetics achieved at the end of treatment and maintained during the retention follow-up [ Figures 15 and 16 ], in spite of cephalometric values showing that the upper and lower incisors were proclined.
Though not very favorable for eruptive guidance, it was attempted to move the impacted mandibular canines to their ideal positions which was successful although this resulted in a prolonged treatment time and maintaining patient compliance and enthusiasm during the treatment period was difficult. The mandibular CT scan allowed exact localization of the impacted canines for surgical access as well as allowed planning the force vectors for orthodontic guidance. There was a mild amount of apical root resorption of the mandibular left incisors due to their movement against the lingual cortex As a note on the critical appraisal of the patient records, it is generally recommended to have a white background for the extraoral photographs.
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